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(54) Catheter with filter and thrombldlscharge device 



(57) This invention relates to a catheter comprising 
a tube-like basic body with a distal and a proximal end. 
wherein the catheter conprises an expandable filter 
element at the distal end and a device for reducing 
thrombi in size and renrx>ving them. 

The filter element Is formed by a number of strip- 
shaped wall sections of the basic body defined in 



between longitudinal cuts evenly dtstnliuted around the 
circumference and furthermore conprises a means for 
moving the sections of the basic body positioned on 
either side of the wall sections towards each other in 
Older to make the wall sections bend outwards. 
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Description 

The invention relates to a catheter coniprising a 
tube-tike basic body with a distal and a proximal end 
and wherein an expandable fQter element has been s 
arranged to the distal end. Such a catheter is Introduced 
into a patient during surgery in order to collect throrr*! 
and to prevent that these finish up for Instance In the 
vascular system of the lungs and cause an embolism. 
The filter element of such a catheter is usually posi- w 
tioned in the vena cava. 

The collected particles are removed or reduced in 
size by withdrawing the fflter or by disintegrating them 
locally 

When removing the particles by withdrawing the is 
catheter, there is a risk that they might come loose of 
the fitter element arxJ still will finish up at unwanted posi- 
tions in the Wood stream. Removal of the partides by 
allowing them to disintegrate locally can take up quite 
some time. 

The object of the invention is to provide a catheter 
of the type as described in the preamble with virhich the 
sakJ drawbacks are removed. 

This aim is achieved with the catheter according to 
the invention as characterised in daim 1 . As a result the 2S 
thrombi collected by the filter element can be frag- 
mented and removed from the body This can be done 
at regular intervals or just before tfie catheter is 
removed from the body of the patient The wall sections 
defined in between the longitudinal cuts can bend out- 30 
wards until they make contact with the wall of the Wood 
vessel inside of which the filter element is placed. The 
thrombi an-ested by the fDter element are sucked into 
and remain enclosed within the filter element until! these 
are removed. Prior to introdudng the catheter, the wall ss 
sections are straightened by nxjving the ends of the 
basic body situated on either side of the wall sections 
away from each other. As a result the catheter will 
obtain a small cross-section equal to that of the t^asic 
body not provided with the longitudinal cuts, so that the 4o 
catheter can be introduced with a minimum of traumatic 
effects. 

A very suitable embodiment of the device for reduc- 
ing the thrombi in size and removing them is character- 
ised in claim 2. A stream of fiquid under pressure. 4s 
supplied via the pressure lumen, flows out of the jet noz- 
zle in the form of a jet and engages sections of thrombi 
which are fragmented due to the energy of the jet. The 
thrombus fragments are conveyed by the jet to the dis- 
charge opening and removed via the disdiarge lumen, so 

A very suitable embodiment of the catheter accord- 
ing to the invention is characterised in claim 3. By mov- 
ing the Inner and outer tube-like bodies in relation to one 
another the strip-shaped wall sections can be bent out- 
wards or stretched respectively. On introducing the ss 
catheter, the inner tube-like body is moved as nujch as 
possible in the relatively distal direction inside the outer 
tube-like body, so that the strip-shaped wall sections will 
be stretched. After positioning the distal end of the cath- 



eter, the inner tube-like body Is moved in the relatively 
proximal direction in the outer tube-like body, as a result 
of which the strip-shaped «van sections win bend out- 
vrards and consequentiy form the filter element 

Additionally the measure as set out in daim 4 is 
preferably employed. The inner tube-like body ts in that 
case essentially made in the form of a suction catheter, 
wherein an parts required fbr the reduction and removal 
device are received in this inner tube-IDce body. 

By employing the measure as set out In daim 5 It Is 
ensured that the reduction and removal device can con- 
tinue to work properiy without getting blodced. On acti- 
vating the reduction and removal device, first these 
parts of the thrombi extending as fer as in between the 
bent wan sections of the filter element are engaged, 
after which graduaHy the entire structure is ftagmented 
and renx>ved. 

Preferably the measure as set out In daim 6 is 
enployed. The discharge lumen does not need to be 
connected in that case to a separate source of suction. 
As a result of the ejector action a suffident f tow is main- 
tained in the discharge lumen without applying addi- 
tional suction. 

The invention will t>e explained in greater detaH in 
tile following description witti reference to the attached 
drawings. 

Rgure 1 shows schematically the application of a 
catheter according to the invention. 

Figure 2 illustrates the distal end of a catheter 
according to the invention when being positioned in the 
blood vessel 

Rgure 3 shows a view conesponding to that of fig- 
ure 2 in which case the fiKer element is illustrated in 
working state. 

As is illustrated schematically in figure 1. a catheter 
1 according to the invention is introduced into a patient 
2. in order to positfon a filter element 3 at the distal end 
of ttie catheter 1 inskfe a blood vessel, in particular In 
the vena cava. 

The catheter 1 conprises a tube-like basic body 4 
with a filter element 3, still to be explained in greater 
detail, at the distal end and a connecting member 5 at 
the proximal end. 

The connecting merrtDer 5 comprises In this exam- 
ple of an embodiment a haemostatic valve 6 through 
which a gukie wire 9 is advanced, which is employed in 
tiie usual manner for the purpose of positioning the 
catheter 1. 

Furthermore the connecting member 5 comprises 
discharge connection 7 which is connected with the dis- 
charge lumen in the basic body 4 and a pressure con- 
nection 6 which is conneded witii a pressure lumen in 
the basic body 4. 

The basic body 4 of the catheter 1 conprises an 
outer tube-like body 13 and an inner tube-like body 14 
received therein in a. in a longitudinal direction. movat3ie 
manner. The outer tube-like body 13 and the inner tube- 
like body 1 4 are connected to each other with their distal 
ends. At the very end. a tip 17, made of a soft material. 



has been arranoed in order to prevent trauma on tfflro- 
ducfon of the catheter l imo lhablood vesel 12 
At the distal end of the outer tube-fike body 13 a 

^puli ng tt,e inner ti4,o-Rke body 14 at the proxinS 
of the catheter 1 aver a limited distance in relaS« 

'^'s^°"s are put under a compression KM 

relabvodisplacemem of the outer tube-like b«Jy and ih! 

.nnertAe^itebodyisehc«eninsuchan^ni^ „ 

the waO sections 16 make a good conlactwitt^! ;^ 
wall of the Wood vessel 12. "°"'*™*«*'»'*e"wer 

It wfll be clear that throirtji as from a certain 

fto««n3 though the blood vessell2,Jbe«S^',^ 
ttwfaterelememformedbythevvallsectiwT stoS^ «, 
.ngout-rarts. and that at the same timTtre bli^" * 

flo^ma normal manner through thesewallsSSs 
The Inner tU)e-like body 14 comprises flie^r^. 

rrfeTrr" laconnerro 

Tn^^?'?^'^''"'^""'^*'**'^^^^^^^ 
'1? ?• ^ '** '9 « directed at a dfe 

In additron to the pressure lumen and the discharae 

reoice the thren«i m size and remove them fiouid 
L^^nJLT^' """""'^ '^"^ Ihepressurel^ 

ier^r^.!L f ^"Oaged by this nquid 

Z^JI^^ in 8i»e by mechanical action and 
entrainrt through the discharge opening 20 hSie^ « 
*a^elu™n.honJerfo«imulate.hediLhaSe^^^^ 

can ? a' s^l' ""^ ^'•^r9e^openinr20 

».-o,uc,uid^2::i„*;:?eieSTar^^^^^^ 

in the dsdtarge lumen towarts the proximal erri wS^ 
suction action a, ..e disX ^S-" 



EPO 737450 Al 



« J^ll be clear that the thrombi reduction M dis- 
eharn^ • "'"ereni ways. The reduction and dtfi- 

^hef SSS,?s atLS" T""" 
Hfe^« K^ioiiny IS a oombination of a reduction and 

^fnllr,?'^'"'^"^''^'™"^^ 
When the filter catheter has carried out its tarit «v4 

.s no longer a danger for the pSer^ rt^t^ 
acnieve this, the inner tube-like bcdv is mm/i^ 

*«ched again into the stale illustrated in figWT^ 
«flief er w,n then have resumed its original «mS ci^ 
Mcton. so that it can be withdrawn ea^T 

Claims 

as« and a proximal end. wherein the catheter 

tions of the basic body defined in between 

SS^"^ T"^ arouoTX^r- 
aimterence. and furthermore comprising a me^ 

Sh^"!^'^'^''*.'^'''^^*^ 
«ner side of the wall sections towards each other 

"Older to mato the wall sections be«l 0^ 
wd a device for redudng thrombi in size and 
removing them 

2. Catheter as Claimed in claim 1. wherein the thrombi 
reduction and discharge device conprises a iet 
no«leeonnected with a pressure lumen inside C 
base body pointing in the proximal direction and a 
^aiBe opening, formed opposite the M nimle. 
w»»ch is connected to a discharge lumen 

fi!^*""***™«''"Clal"'l-«'nPrising an outer 
W>e^ito body and an Inner tube^ike body received 
madert ha movable manner, which are connected 
to ea* other at their distal ends and wherein the 
stroked wan sections have been fbrnied in the 
outer tube-like body. meomme 

4. Catheter as claimed in daim 2 and 3. wherein the 
pressure lumen and the discharge lumen have 
been received inside the umer tube-OkB body. 

5. Catheter as clamed in claim 4. wherein the jet nor- 
jde and the discharge opening are positioned inside 
the longitudinal section of the catheter wherein the 
■ongiiudinal cuts extend. 
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Cfheier as daimed in one of the etaim. , c 
v/herein the jet nozzte has tern " ^• 

dimensioned in retaton,ofted^Lf^ ^"^ 
suchaw^ that they t^Tn'eSr"**^'""" 
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